ABSTRACT
was undertaken to identify those cytosine-phosphate-guanine (CpGs) associated with air 48 pollution in previous studies and we screened for them in the discovery study. fulfilling the false discovery rate criteria, all of which were related to PM 2.5 or NO 2 . None of 54 them was replicated in the discovery study, in which the top hits were located in an intergenic 55 region on chromosome 1 (cg10893043, p-value=6.79·10 -5 ) and in the PXK and ARSA genes 56 (cg16560256, p-value=2.23·10 -04 ; cg11953250, p-value=3.64·10 -04 ).
replication study, followed by a meta-analysis of the results observed in both studies
87
(REGICOR + EPIC-Italy).
88
As previously described,(11) the REGICOR discovery sample included 648 participants institutionalized, and residing in Girona province (Catalonia, Spain) (11).
92
The EPIC-Italy replication study included 47,749 individuals in a multicenter prospective 93 cohort recruited during 1993-1998 (12,13 
103
The REGICOR samples were processed in two centers of the Spanish National Genotyping 
122
Both studies used the ESCAPE protocol to assess long-term exposure to air pollution (18,19).
123
As previously described, address histories for the past 10 years were collected by 
129
PM 10 , PM 2.5 and PM coarse were also assessed using LUR models. The R 2 of the models for
130
REGICOR and Turin was 71% and 69% for PM 10 , 51% and 59% for PM 2.5, and 71% and 58%
131
for PM coarse , respectively (19).
132
We also used traffic proximity markers as surrogates of air pollution exposure in independent
133
analyses. For each address, we calculated the traffic intensity at the nearest street and the 
145
We estimated cell concentration using Houseman algorithm by means of minfi R package 146 (24,25). In both cohorts, we also calculated surrogate variables to control for potential 147 residual cofounding, using the sva R package (26). These variables identify and remove 148 potential and non-measured sources of variation due to technical and biological confounders.
150

Statistical analysis
151
We assessed the association between air pollution and DNA methylation using robust linear 152 regression model to reduce the effect of outliers. We used the differing air pollution exposures the EPIC-Italy study using the same method and models, including also disease status and study center as additional covariates. The results for each CpG were then meta-analyzed using Replication of the previously published CpGs associated with air pollution (Aim 2) 222 We initially identified 19 manuscripts (2-10,27-36) based on the search terms and after
223
reading the full manuscripts we finally selected 9 studies (2-10). We selected 12 CpGs
224
showing differential methylation in relation to PM 2.5 from the only manuscript that corrected
225
for Bonferroni criteria (9). Three of these CpGs could not be analyzed in the REGICOR study 226 as they did not pass the quality control, and none of the others was replicated (Supplementary 227   Table 3 ).
228
In a secondary analysis, we included 1,642 CpGs from two manuscripts (6,9) fulfilling a FDR pollution.
243
The lack of positive results in our study should be interpreted with caution and some 244 methodological issues must be considered. First, our study is underpowered to detect small 245 effect size associations. The statistical power of our study was estimated (Supplementary   246   Table 1 and 2) and is similar to previous studies. Second, we defined strict criteria to consider 247 an association as statistically significant based on the Bonferroni multiple comparisons 248 correction. This approach is more conservative than the FDR p-value used in other studies
249
(6,9). However, in the replication effort we also included those CpGs that were identified 250 using the FDR criteria and we did not replicate any of these CpGs in our sample. Third, the 251 exposure to air pollution and its variability is lower than that observed in other studies,
252
limiting our capability to identify real associations. Fourth, the exposure assessment was 253 estimated using land use regression models. Although this methodology is commonly used 254 and we followed the ESCAPE protocol, (18,19) using validated exposure estimations, (21) 255 some exposure misclassification could still be present, reducing the power to detect the 256 association of interest in our study. Fifth, the replication was carried in a case-control study suggested a potential role in tumorigenesis (38).
272
Among the strengths of our study, we would mention the standardized methodology
273
following the ESCAPE protocol that was consistently used to assess air pollution exposure.
274
This methodology was validated in our population and was used to assess long-term air 275 pollution exposure. Moreover, we applied a commonly used methodology to assess DNA 276 methylation at the genome-wide level and a standardized methodology with both a discovery 277 and an independent validation population. 
CONCLUSIONS
280
The results of our study are negative as we did not identify any new genomic loci associated 281 with long-term air pollution and we did not replicate any previously identified loci. However, 
